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(54) CnOCOB l/!3rOTOB/lEHl4fl rOOPUPO- 
BAHHOrO CTA/lbHOrO n/lACTblP* 
(57) CytUHOCTh M3o6peTeMHji: TepMoo6pa6oTKy 
n/iacrwpfl tok3mh BbicoKort vacTOTbi ocyiuecr- 
b/i«k>t nocne ro^pwpoaaHMH. a cwa30MHbiM 
c/iofl hbhocat nouTOpHO noc/ie ox/ia*AeNM«. 
npeA^araeMuPi cnoco6 noaso/iaeT aa c^eT no- 
BMuieMMfl n/iacTMMMb»x cboActb MeTanna na- 
AexHO o6ecneM«Tb repMe™3auiA»o 
peMOHxupyeMOro yMacTKa cx8a*w*u. 1 T 30n 



HaoSpereHMe othocwtcj* k o6pa6oTxe Me- 

TBflna A3BJI0Ht*6M» B M3CTN0CTH K TeXNO/lOrWM 

MarOToaneHUR ro<t>pwpoBaMHbix rpy6. 

Ochobmumv* onepauwJiMM b TexHonorMMe- 
cicom npouecce nsrOTOBneMwa tomkoctchmux 
ro4>pnpOBaMHWx Tpy6 »B/iAetc* xonOAHan Ae- 
<|>opMau*fl,'HanpKMep BOAOMenvte m npoxsnca 
tpyfr, xwMwsecicaR o5pa6oTKa. TepMHMecwa 
o6pa60T*a A** ckatwr octbtomhwx HanpA*e- 
M wfl« BOSHMicaioiUHx b pe3y/ibraTe Ae4>opwia- 

UMW M flpO<tHl/!HpOBaWH» MCTOAOM H8KaT*M. 

t438ecTBM cnoco6 w3roToaneMM* rpy6 c 
npoAoxibMbTMW rotfrpaMM nyreM AayxaTanHoro 
<l>opMOBaHwn Tpy6w-3arOTOBKw, npimeM Ma 
nepBOM arane ee rtxfrpwpyoT paAwa/ifcHUMvi 

yCM/lMRMM. a na BTOPOM 3T3ne o6**M3IOT B 

npo^vt/iMpoaaMMOv* BO/ioice. 

O^Majco B03MwKaiOmvie b peaynbtaTe 
ciio^HOA A»l>opMauMti ocTaroHHwe nanpHMe- 
hhh He Aa«>7 AOCtaTOTHOM nonepenMOfl npoH- 
hoctw. Meia/in CTaHoewTca xpynxwM m 



HenpwroAeH a xaMecrae »i/iactb»pa npn peMOM- 

TB o6CaAMOft K0AOMHW 8 CKBBXtfHe. 

JJna ch»tm» ocTBTOMHbix ManpswceHM* rpy- 
6w noA«cpraiOT repMWMecKOft o6pa6oTKe - ot- 
jKwry o nenax mna nCO06 Miiw r ZO~OV w 
nonyWHMJi na Tpy6ax oicmcmo^ n/ienxw. bw 
nonHflioiuevi 4>ynxuMM n0AM33OMHoro noKpw- 
tm8 w o6naAaioiueO AOCTaTOMHow 
nopwCTOCTbK) w aACop6anOHMOi^ cnoco6HO- 

CtbK) K CMB3<e. 

MSBecTen Taione cndco6, npw kotopom 
TOHxocteHMbie npo4>n/ibHue rpyOw npaa»T 
pacTRXQdHMQM m pa3A3ne« c HarpeBOM na aneK- 
TpoTepMMMecxoM oSopyAoeeHMM. CHaMana 3a- 
rorOBicy xpy6w nerpeBdioT roxaMn 
conpowBiwMM» ao taMoepaTypb* 0T*wra. a 
aaTeM nocw oxnaweHMJi paaAawr nput homo 

HeAOCTaroK cnoco6a 38»^x>MaeTC5i a tom. 
hto npH HanoKeHMM nnacTwpfl n3 K^oToxxen- 
hwx Tpy6 5405*ceT opoMCxoAwtb paapbia no 
npo<t^/'*»Hoft oDpaiyiomev^. 3 op* Hano*ew* 
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nnacrwpa w3 otom^gmhwx Tpy6 c nocneAy»o- 
muM ro4>pw;p08aMMeM mo*ct npowcxOA"** 
pa3oeaMne.Mtfl»cpoipemviH bo anaAwnax w na 
ewcryndx npOAOnbHbix ro<t>p npw Ae<J>opM3u"H 
mx ao uunuwApHHecxow 4>opMw. xorA3 ee nnOT- 
ho npw)KMMaK>T (HaxaTwaajOT) Aopnwpyjome* 
ronOBKO* * BHyrpenHe^ noBepxnocTu o6caa- 
ho* xoaohhu. B pe3y/itTare ne o6ecneMiiaa- 
eTca HaaetfHOCTb repMerwaauwM H3-aa 

HM3KOW niiacTM^MOCTM Mexanna ro^pwpoeati- 

HOro nnacTbipa. 

Uenbio w3o6peTeHM« «BnAeTC« noBbiwe- 

Hue HaAe^KHOCTw repMeTvoauviM o6cax<eHMGa 

ckb3)kmhu nyTeM nOBblUJeHMB nnaCTimnoc™ 

MBTanna nnacTupa. 

CyiuHbctb M3o6peTeHvifl saxntOMaeTca b 

TOM. HTO TepM006pa60TKy TOKaMU 8blCOKOt1 Ma- 

ctotu ocyweCTBn«iOT nocne ro^pwpoBaHwa. a 
.3aTeM noBTopMO nanocflT CMa30*4Hbiw cno*. 

B pe3y/ibTaie 3HaxonepeMeHHbix Ae<J>op- 
M auwA, KoropwM noAoepraeicn MCtanna Tpy6 
npw ro<i>p"p06aHmi xax b npouecce w3roTOB- 
iieMMfl nnacYbipetf. Tax w npw paaAase b npo- 
uecce ycxaMOBRH b CKBaKHHax. nponcxoAwr 
3HaMHTenbHoe ynponHeHwe MeTanna. npu^eM 
HaM6o/ibiune 3HaMeHna ynpOMMeHViti npwxoA- 
htch Ka BfiaA^Hbi ro<f>pwpOBaHHwx Tpy6. 

H3MeHeMne tbcpaoctw (Hv) CTanw Mapxn 
10 npn repM006pa6oTKe. ro<t>pwpoeaHtw w 
pasAa^e rinaCTupa noKa$aHO b Ta6nv*ue. 

M3 Ta6AVIUbl BMAHO. MTOTBepAOCTb MeTan- 
na nnacxwpa nocne pa34aMH b o5caAHOft Tpy- 
6© AOCwaeT Haw6onbUJux Mavewk. ecnw 
nnacTbipb voroTaenweanca w3 H6TepMOo6pa- 
eoTaHHOu. Tpy6w. flpvi w3fOTOBnemiH nnactw- 
pefl M3 npeAaspvire/ibHO TepMO06pa60TaMHUX 
xpyr/ibix Tpy6 npw ro<t>p*poBaHwn TeepAOCTb 
MecxOfibKo cHn*aeTca no cpaBMeHMK) c nerep- 
MOo6pa6oT3HHbiMn 3aroTOBxaMU. ho nocne 
pa3A3HM ToepAoefb B03pacraeT oomtm ao tow 
xe senmuHU; mto m 6e3 TepM0o6pa6oTKw. Ho- 
cne YepMnsecKoa o6pa60TKw rotfrpvtpoeaHHwx 
Tpy6 c warpeeoM tok3mw bucokow MacTOiw 
TnepAocTi. mx cHwrcaeTCR 3HaMHTenbHO, a no- 
cne pa3A*Mw ona MeHbiue. mcm y neTepMOo6- 
pa6oTa hhwx. 

B oTrnwie or neMHoro unw rasoaoro na- 
rpeaa npw o6pa6oTKe 3aroTOBXw toksmvi bwcO- 
kom MactoTw npovicxoAMT He3MaMwTenbHoe 
M3MeneH%<e 4>opmw ee npo<tn*n«. Ha nosepxNO- 
crviTpy6w o6pa3yeTc« tohxw* cnoa oxannnw. 
KOTOpwM He oTcnaneaeTc» b npouecce Ae<t>op~ 

M3UMH " 0a3AaMM. CMa30MHW* CnOW H3HOCWT- 

CP na BrtyrpeNHioio nOBepxnocTb 
oTO)K)HeHHbiX npoAonbHo-ro<}>pnpoBaHHbix 
Tpy5 nocne wxoxna)KA€HMfl. Oh npeAOxpan«eT 
BnyrpeHHiOK) noBepxMOCTbOT xopposHOHHoro 
pa3pyuieHw» a nponecce 3xcnnyaTai;nw m chm- 
>KeHM» oceowx ycwnnvi b npouecce paaAavw 
nnaCTMpew. 



n p w m e p. An» peMOHTa oGcbahoh ko- 
noHMbi A MaMeT P° M MM c 1 onainHOM CTeHicn 
8 mm nnacTbipb HaroraanHBaiOT vt3 tohkoctch- 
hom Tpy6bi A^aMerpOM 130 mm c TonaiMhoH 
5 cTeHKn 3 mm M3 danM MapKW 10. JXniAHB Tpy6w 

Ha BHyTpeHHio»o noaepxHOCTb Tpy6w na- 
hocat enow rpa(J>i4TOBOH unw Apyrow CMa3xw. 
npeAHa3H3HCHHOi^ ah» chmxchmr ycunwn ro<t>- 
10 pwpoBaHwfl. ro^pwpoeaHMe uHHHMAP^ecxo* 
tpyObi npon3BOAPT na cneuvianbHOH ycianoB- 
xe nepe3 poniiKOByx) ronoexy c BHyTpeHHeti 
npo4>wnbHOH onpaexow. nonyMaercn npOAonb- 
HO-ro<J)pvipOBaHHa» Tpy6a c HapyxHwM A"a- 
15 MeTpOM i16MMMMnc/ioMro4>p6 wnwB. 3aTeM 
npon3BOAMTCA pn^TOBxa ro<J)pupoBaHHOw Tpy- 
Obi nocne OTpeaxu ee na 3aAa«Hyio AnMHy. 

3aTeM npon3BOA^TCR TepMMMecxaR o6pa- 
6oT*a npoAonbHo-ro<t>pMpoeaHHOM Tpy6u - 
20 HopMann33UM» c narpeBOM xoxaMM bwcokom 
MacTOTbi Ha ycianOBxe BHT 30/6. Rpvi stom 
npoAOAbHO-ro<l)pvipOBaHHa» Tpy6a ycTanaB- 
nnsaeTCsi ropvi30HTanbHO Ha pontiKOBbix ono- 
pax \a c onpeAeneHHOiJt cxopocrbK) 
25 npoABtfraexcfl nepe3 MHAyKTop. 

Oxna^ASHue Tpy6u hpom3boawtc» Ha 
B03Ayxe. CM33xa, xoTOpaa 6wna naHecena ne- 
peA ro<}>pnpOBaHMeM. BwropaeT. 

Tax xax b cxoawMHe npn ycTanoBxe nna- 
30 CTbjpa a MHTepBane peMOHTa npon3BOAWTCP 
pa3A3^a nnacTbipfl ao xpyrnon 4>opMbi u npw- 
>K3tvi« k CTeHxe o6caAHO* Tpy6w. to npw 3tom 
B03HMxaior 6onbiiJne KOHTaxTHbie narpysxn 
Me)KAy nnacTwpeM m wHCTpyMeHTOM a«« P33- 
35 Aann. /Jnw CHvixeHH^ 3TMX narpy30X Ha BHyr- 
peHHtoK) nosepxHOCTb nnacTwpn h3hocmtcp 
BTOpMMHo CMa30MHbiv» cnoti, xoTOputi cnyxwT 
xax Ann cnu^envifl ycnnuM, B03HwxaK>mnx npw 
paaAa^e nnacTbipb, Tax w A^n npeAOxpaneH^ 
40 3tom nosepxHOCTM ot xopposwoHHoro pa3py 
iueHM« b npouecce axcnnyaTau«w. 

CoMeTaHHQ TepMwsecxo^ o6pa6oTKH nna- 
CTwpeft nocne ro^pwpoBaHwfl w HaneceHwe 
CMa30MHoro cnop na BHyTpeHHio»o noee^x- 
45 HOCTb nocne TepMWMecxo* o6pa6oTxw no3BO- 
n«K)T noBHCWTb nnacTHMHoCTb MeTanna 
nnacTwp o6ecneMHTb 6naroAap« 3TOMy na- 
Ae>KHOCT b repMeTW3auwn peMOHTHpyeMOw 

' CKBaXUHbl. 



50 



<D opMyna n3o6peieMH» 



Cnoco6 M3fOTOBneHM» ro^pwp083HHoro 
cTanbHoro nnacTwp*. npeuMymecTBenHO an* 
55 peMonra o6ca*eHHoa cxeaxwHbi. axn^aw- 
u\piu\ TepMOo6pa6oTxy aarOToaxw. Hanecenwe 
CMa30MHoro cam na Bny Tpe h h »o k> noeepxHocTb 
aaroTOBxvi w ee ro^pwpOBaHwe. o t n w h a k> iu m y> 
c n TeM. hto. c uenbK> noewiueHHA naAexcMOCTw 
repMetH3auviw o6ca>xeHHOM ckb.ixmhw nyreM no- 
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BbtiueHMR n/i3CTMHMoc™ MeTanna n/iecTwp«. ocymeCT8/i*nOT noene ro^r^poeaHuo. a 3aie** 

TepM006pft60Tlcy TOKdMH BblCOKOl* NaCTOTW nOBTOpHO H8MOCHT CMS30*«^bJI* c/iow. 



HCXOAHOQ COCTO*- 

hub Matcpwana 




8 via o6ds6otkm 




flo ro4>pMpooaHMsi 


floc/ie ro<l>p*tpo- | 

D8HMJ5 


TepMOOdpaGoTks 
noc/ie ro4>pHpos3- 
mmp (wopMann3a- 
Umb) c narpeBOM 

TOKSMH BWCO- 
KOl* saCTOTW» 


floc/ie pa3Aa^« 


Bed repMOo6pa- 
6ot*m 


1570 


1750 




2020 


C TepMoo6pa5oT- 

KO0I 


1350 


1660 




1966 


663 repMooGpe- 
6oticm 


1570 


1750 


1350 


\ 1750 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However,* the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 



1749267 
3 



that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-tfeated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation -the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel. Tube length is 9-1 1 .5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 1 16 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns S and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 



Compiler M. Rogozhina 
Editor N. Gun'ko Tech. Editor M. Morgental Proofreader I. Muska 



Order 2565 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



'Tatenf Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663 179 A2 
Patent 1601330 Al 
Patent SU 1295799 A 1 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



Stamp, Notary Public 
Harris County 






Houston, TX 



